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UPPER YUKON DRAINAGE FALL CEUM STUDIES

ntroduction

Fall chum salmon are unique stocks of chum salmocn which are distin-
gulshed from summer chum by: (1) later river entry and spawning dates; (2)
utilization of upriver spawning areas and (3) larger size, All of the known
fall chum spawning areas in the Yukon drainage are located upstream of the
mouth of the Tanana River (Figure 3). In most instances fall spawning areas
are believed to be affected by upwelling ground water, generally maintaining
winter water temperatures above 34C° F.

In 1974 over 305,000 fall chums were taken in the Yukcn drainage by
commercial and subsistence fishermen. Althouch fall chums have comprised
an increasingly important portion of the tcotal Yukon River salmon catch, very
little information regarding their life history, abundance, and distribution was
availahkle before 1972. In 1972 and 1973 several important spawning areas
‘were located in which the numbers of spawning fall chums were estimated.
An intensive study was begun in 1973 cn the Delta River fall chum population
which provided information on life history and physical characteristics of the
spawning area. In 1974 aerial survey coverage was extended to all known
and suspected spawning areas and the Delta River studies were continued,
The ubjectives of the 1374 studies were:

(1) Determine the distribution, aburdance, and timing of fail

chum salmon populations in the upper Yukon drainage.

(2) Compare various methods of estimating the size of the Delta
River fall chum salmon spawning population.

(3) Determine the stream residence {life span) of tagged chum
salmon in the Delta River.

(4) Determine the age, sex and size composition of the Delta,
Tanana, Sheenjek, and Toklat River fall chum populations.

(5) Determine {f there is a difference in timing of post-spawning
dleoif between male and female fall chums.,

The Delta River draias the Alaska Range and empties into the Tanana
River just downstream from the Richardson Highway bridge. Thae Delta River
during the summer is a typical glacial stream with silt~laden water and braided

channzls. During freeze-up, the surface waters gradually diminish, eventually
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cease, and ground water seepage forms the spawning area under study which
is located (n the lower mile cf the floodplain (Figure 12}. During the last 2
years, spawning occurred in three major channels which consist ¢f o series

of large, clear shallow pocls separated by riffles during Qctober tc early May.
These characteristics make it very easy to capture and observe spawning sal-
men. The shallow riffles keep dead and dying salmon from drifting out of the
study area.

Methods and Materials

Fall chum salmon were captured approximately 200 feet inside the mouth
of the Delta River with a 150 foot x 4 foot ¥ 2 inch mesh beach seine. The fish
were held in the seine while the length from mid-eye to fork of tail was measured,
sex determined, and tags applied. Only silvery, healthy fish which were just
entering the river were tagged. Each salmon was tagged with a numbiered red
Peterson disc tag in the muscular portion of the hack, anterior to the insertion
of the dorsal fin. A scale smear was taken from each of the tagged fish for use
in the later determination cf the age composition of the spawning population.
Tagged salmen were held for a f{ew minutes after tagging to insure they had not
been injured hbefore release, Nc¢ tag rewards were paid for these fish.

Tag recoveries were made during a daily intensive carcass survey of
the three channels compricing the Delta River spawning grounds. A record of
the total number of carcasses by sex and location cof recovery was kept each
day. A log of all tag recoveries was kept by tag number, date, and location of
recovery. A portion of the carcasses was sampled for age, sex, and size com~
position. Spawning success was gauged hy examining the gonads c¢f carcasses.
To avoid resampling, all carcasses were removed irom the water and thrown up
on the bank,

A sample of unspawned female chums was killed, weighed, a scale
smear taken, and the length from mid-eye to fork of tail determined. The
ovaries were removed and preserved in a 30 percent fcrmaldehyde soluticn for
laboratory examination at a later date. Fecundity was determined volumetrically.

On Octoker 29 and 31, near the peak of spawning, two asrial survev
estimates were made of the Delia River spawning populaticn. A hellccourier
STCL aircraft was used with a different ohserver for each survey. Two hiclo-
gists made estimates of the spawning populaticn on foot surveys of the Delta
spawning area on November 1. COn November 1 aerial pi i
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paotcgraphs of tha cntire
spawning area were token with a ¥argl camera with izngtn., The

camera was mounted in g Cessna 120 alrcralt which was flo nd &n
attitude of 690 fzet. ¥odiak doubls x estar base {ilm was used. A sgrigs of






negatives, with a 10 percent end lap and a2 9 {nch x 9 inch frame size, were
produced for each spawning channel. The scale for the negatives was 1 inch
equaling 50 feet. The negatives were placed bn a light table and examined for
the presence of salmon. Counts were made of the number of chums in each
spawning channel.

During tag and recovery operations on the Deliz River, water tempera~
tures and climatological datas were recorded dally and limnelogical data pericdi-
cally. Rvan thermographs were used to obtain continucus temperature records
in all three channels cf the Delta River during the stucdy period.

Aerial survevs were made of other known and suspected fall chum spawn-
ing areas in the Alaskan portion of the Upper Yukon drainage. A helio-ccurier
aircraft was used to fly most surveys. A helicopter was used to fly a survey
of the Tanana River in the arza of the Trans-Alaska pipeline crossing. Addi-
tional escapement information was received from the Sport Fish Divisicn of the
Alaska Department of Pish and Game and the Environment~Canadea Fisheries
Service, Carcass samples were also taken from fall chum salmon spawning
areas on the Tanana, Toklat, and Sheenjek rivers to previde comparative data
on age, sex, and size compositicn.

Results

Fall chum salmon began entering the Delta River on October 8 and small
numbers of live Iish were still present on November 17 when the study was term-
inated.

A total of 403 fall chums was tagged between Octcker 11 and 28 {Aprven-
dix Table 13). A total of 2,256 carcasses was recovered from the spawning
channels and examined for tags (Appendix Tabie 15). A total of 151 tags was
recovared from carcasses by the survey crew {Takle 16). In additicn, eight
tags were either recovered irom fishermen or were {ound loose in the spawil-
arza {tag loss, fish killed zv predators). These tags and fish were not includes
in the stream life estimates but were utilized in the population estimate.

Qf the 403 chums tagged, 65 wera tagged in channel 1, 274 in channel
2, ancd 64 in channel 3. A substantial porticon of the chums taggad wers not
recovereq as carcassas in the channel where the = '
made in the other two channels were 17, 6 and 33 percent for fish tagged in
channels 1, 2 and 2 respectivaly (Takle 15),
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strcam life for all three channels was 18 days. Male chums had an average
stream life of 15 days and females 21 days in 13974 (Table 17).

The seven hundred sixty chums from the combined Delta River channels
were examined for age, sex and size, Age classes 3] to 5] were represented
with age class 3] comprising S4 percent of the sample (Table 18). Male chum
composed 63 percent of the above sample. Meale chums composed 51 percent
of the 2,256 carcasses examined for sex only {(Appendix Table 16)., The aver-
age length was 580 mm for males and 570 mm for females.

Based on gonad examinaticns of 496 carcasses, 96 percent of the male
and 95 percent of the female chums were partiaily or completely spent {Table
13). An average of 13% eggs was retained per female. Male carcasses pre-
dominated in the daily carcass surveys from Octcber 13-November 18 and
females frcm November $-17 (Figure 13).

The fecundity sample was composed of 18 female chums with an average
welght of 2.2 kg and an average length of 560 mm. Age classes 3] and 4y were
represented with age class 3; f{ish composing 72 percent of the samgle. The
mean fecundity was 1,886 eggs ver female (Table 20).

Various estimates of the spawning population magnitude are nresented
in Table 21. A Peterson population estimate of 5,718 was obtained. Peak
counts resulting from aerial survevs, foot surveys and examinaticn of asriz!
photogranhs ranged from 1,906 (foot survey) to 4,019 (aerial survey). & otz
of 2,256 carcasses were ccllected through November 17.

Climatologicel and limnelogical data for the Delta River is presentad
in Aprendix Tables 17 and 13

The age, sex and size composition of the Delta River tagging samrple
and the Delta, Tanana, Toklat and Sheeniek River carcass samples is presentad
in Appendix Table 15.

The results of all the gerial surveys of the upper Yukon drair
presented in Appendix Takle 20. Large spawning concentrations o
were lccated in the Shesnjek and Chandalar rivers.
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Discussicn

In 1973 and 1574 chum salmon entered channel 2 approximat
davs later than the other two channels. This delay was apparently

celder surface water runcif still present in this channel in early October (Trasky,’
1973)
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Table 18,

carcass tagging sample, Delta River, 1974,

Age, sex and size composition of fall chum salmon, combined

Age Class
31 41 51 Total

Males

Number 277 189 11 477

Percent 37.0 25.0 1.0 63.0

Mean length (mm) Y/ 560 600 630 580
Females

Number 131 146 5 283

Percent 17.0 19.0 1.0 37.0

Mean length {mm} 560 5390 610 570
Combined

Number 408 335 17 760

Percent 54.0 44,0 2.0 100.0
~ Mean length {mm) 560 600 6520 SRO

1/ All lengths mid-eye to fork of tail.

Table 13, Post-spawning conadition of fall chum salmon carcasses, Delta

River, 1974,

Spawned Partially Did not Average nc. of eggs

cut spent spawn Total retained per female
Meles 197 (62%) 107 {34%) 13 (4%) 317 (100%) -
Females 151 (84%) 19 (11%) 9 (5%) - 179 (100%) 139
Totalis 348 (70%) 126 (25%) 22 (5%) 496 {100%) -
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composition of fall chum salmon carcass sample,

by 3-day period, Delta River, 1974.

Comparative sex

Figure 13.
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Table 20. Age, size and fecundity of Delta River fall chum salmon sa-rnples,

1974,
Sample Age Length Welght Fecundity
no. class {mm) (Xq) (No. of eggs)
1 4 580 - 1,348
2 41’ 570 - 1,724
3 3 540 - 1,986
4 3 570 2.2 2,350
5 3 520 2.2 2,178
6 4 585 2.4 1,960
7 3 553 2.2 1,407
g 4y 610 2.7 2,350
g 3 . 550 1.8 1,557
10 4 830 2.8 1,686
11 3 565 2.0 1,623
12 3 545 2.2 2,187
13 3 585 2.3 2,220
14 3 500 1.6 1,830
15 3 540 1.9 1,751
1§ 3] 565 2.4 2,178
.17 3 560 2.3 1,339
18 31 8§30 2.2 2,275
Average 560 2.2 1,886

Table 21. Comparative population estimates, Delta River, 1374.

Number of Fall Chums

Survey Channel

Method Date rating 1 2 3 Total

Aerial Photography 11/1 - 397 1,800 164 2,361

Aerial Surveys (1) 10/29  fair 545 2,550 122 3,217

{2) 10/31 fair - - 215 4,010

" Foot Surveys (1) 11/1 - 389 1,455 9l 1,935

(2) 11/1 - 450 1,235 221 1,906

Carcass Survey 11/17 - €95 1,590 71 2,256
‘eterson Population

Estimate - - - - - 5,718




In 1973 and 1974 substantial numbers of salmon emigrated from the
channel in which they were tagged into one of the other two channels. In
both years channel 3, which was the smallest, had the greatest emigration
and channel 2, which was the largest, the least. In addition to the flsh *hat
migrated between channels, several tagged salmon were cbserved during both
vears in a Tanana River spawning area 1/4 mile upstream from the mouth of
the Delta River., The reasons for the okserved emigration are not known but
could be attributed to either tagging shock or normal homing behavior. Cver-
crowding can probably be eliminated as a factor in 1974 kbecause of the rela-~
tively small number of spawners present {n channels 1 and 3 which exhitited
the greatest emigration.

Average stream life for tagged fish was 20 days in 1973 and 18 days in
1574. The average stream life of fish tagged in channel 2 was less than that
for figh tagged in the other channels, probably due to the aforementioned delay
in river entry. Males exhibited shorter stream lives than females by 1 and 5
days for 1373 and 1974 respactively. Female sockeye salmon have also heen
found to have longer stream lives than males (Foerster, 1368).

The several survey methods emploved in 1974 produced widely varying
estimates of population size. The accuracy of aerial survey counts is greatly
influenced by the observer's abkility to enumerate large numbers of both schooled
and spawning fish in smell arzas during a shert pericd of time. Toot survey

acrcuracy is influenced by difficulties in counting milling fish in the wider and
y oy ditficultie 1 anting mils ] Iisnin i an

deeper pertions of the channels {e.g. lower channel 2). The poor gquality of
some of the aerial photographs reduced the efficiency of this method. The peak
aerial survey count of 4,010 made October 31 was substantielly greater than
the 2,361 count made from exemination of aerial photographs taken Novembier
1. The peak foot survey count made November 1 was 1,935,

These survey methods yield minimum estimates of the total spawning
population since later arriving fish are not counted and spawned out carcasses,
even if counted, ars removed by predetors at unknown rates. The Peterson tag-
recovery estimats of 5,718 was substantially greater than any of the survey
counts. However, this estimate was considered tco high due tc the emigraticn
of an unknown numbar of tagged fish out of the study area.

ince carcass counts were made daily, the cumulative count should
give a reascnably accuraie estimate of the total spawning populaticn, A total
of 2,256 carcasses was counted through Novembaer 17. An estimated total of
500 live fish was present November 17 which acccunis for a z
This number does not include possible removal of unlinown number
carcasses by pradators and fishermen,

r
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For purpcses cf this report and for use {n subsequent spawning escape—
ment comparisons, the 1974 Della River spawning population is considered to
be 3,300 fish. This figure is approximately midway between the range of all
counts and is similar to the cumulative carcass and live fish count of November
17.

The 1974 Delta River carcass sample was dominated oy the 3; age group
which comprised 54 percent of the sample. The 1873 sample was comprised of
74 percent 4] age class chums. The 3) age group ranged from 45 to 73 percent
fail chum samples from other locations in 1974 (Appendix Table 19)., Reasons
for changes in year class dominance between years is not known but may be
related to faster growth and earlier maturity or unusually gocod brcod vear sur-
vival.

In 1973 and 1374 the Delta River escapement sample were composed of
a greater percentage of 3, age class fish than either the Anvik or Salcha River
summer chum samples. In 1573 and 1874 fall chums were larger than summer
chums in the seame age class with the exception of the 1373 summer chum 3,
age class which were slightly larger than 33 fall chums for that vear. In general,
1974 fall chums were as large as summer chums in the next clder year class.
Datwa from Japanese studies :ndicates that Asian fall chums were composed of a
greater percentage cof 3] age class fish than summer chums (Bzkkala, 1871).
Larger size is @ characteristics used to distinguish fall chums from summer

chums. TFall chums enter the Yukon River at least a month afier the summer

chums. Additional cczan growth courled with genetic factors would account
for the Increase in size. '

Male fall chum salmon deminated the early carcass samplies whereas
females decminated the later samples taken in the Delta River. This would indi-
catz that it may be necessary to sample over the entire post-spawning dieoii
to obtain an unbiased estimate of the sex comrositicn of a spawning populaticn.
The same differential diecoff hetwean male and female summer chums, was also
observed in the Anvi‘k River and Salcha River in 1374, The differcnce in posi-
spawning ¢icoff may account {or the differences in sex composition hetweean
the Sheenjek and Tok a“ sarmples. The Sheenjeck and Toklat samples were taken
during a single day,

The avr\rage u:cur‘dli*f of the 19
was subston
found in 197 3 (Trasky, 1973). The 197 femalcs (3
weighed loss (2.2 ka) t‘ﬁ&f tha 19873 females which averaged 583 m
and 2.9 kg in weight. Tecundity in chums has been found to increas
iength and weight henc the smallar size of the 15374 fish could a cou:zt ior the
decreass in fecunditv {Rakkala, 1971).
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In 1374 twe major fzll chum spawning arzas were located in the Sheenjek
and Chandalar rivers by aerial surveys. Smaller spawning arcas were alsc
located in the McKinley River, Nenana River, Salmen Fork of the Black River,
Saimen Trout River, and Xevinjek Creek (Appendix Table 1), Escapement levels
for 1974 in index sitreams were two to five times higher than 1973 levels in the
lower Tanana drainage and siigntly belcw 1873 levels in the upper Tanana
(Appendix Table 20}, All known fall chuin spawning areas In the upper Yukon
are shown in Figure 14.

Cther potential fall chum spawning areas which should ze {nvestigated
include the upper Tznana above the Gerstle River, the upper White River, :h
main Yukon arove rertYuxeon, the upper Kantishrna, the Xoyukuk River drainage

and the Anvik River

3,

The pezk of spawmnc, by drainage was essentially the same in 1973
and 1374, In the Pcrcupine and Chandalar River drainages the peak of spawn-
ing cccurred during mic-Septamber, in the lcwer Tznana, sxcept for Mocse
Creek, the first week in October, and the upper Tanana and Moose Creek, the

last of Cctoker,

Limnclogical ard water temperature data {rom the Delta River exhiktited
essentially the sama pa'tﬂrns in 1973 a:zd 1974. Chservations made during
Tanana, Sh eenjek and

Toklat rivers indicatad that these
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